Objective: Verify the factors associated with poor sleep quality among postmenopausal women. Methods: Cross-sectional, descriptive, observational study conducted with 185 postmenopausal women assisted at the outpatient clinic of Santa Casa de Sao Paulo. Data were collected regarding sleep quality using the Pittsburgh Sleep Quality Index (PSQI); quality of life according to the WHO Quality of Life-BREF (WHOQOL-BREF) and the Alcohol Use Disorders Identification Test (AUDIT); and through the application of a questionnaire including information on socioeconomic profile, age of menopause, natural or surgical menopause, smoking, chronic diseases, use of hormonal therapy, hot flashes, and alcohol consumption. Data were analyzed using STATA 13 statistical software. Variables were compared by mean and standard deviation. Regression analysis was used to verify the possible factors associated with quality of sleep. The coefficients are considered significant when p<0.10. results: 57.28% of the women investigated presented poor sleep or sleep disturbance. Negative correlation was observed between quality of sleep and smoking (p=0.083), whereas positive correlation was found between poor sleep quality and number of hot flashes (p=0.00). In addition, the earlier the menopause, the worse the quality of sleep (p=0.05). conclusions: The following factors negatively influencing postmenopausal women's quality of sleep were identified: smoking, number of hot flashes, and age of menopause. It is not possible to identify causality; however, worsening sleep quality was identified when these factors were present.
introduction
Hormonal changes caused by women's ovarian failure during the climacteric cause symptoms such as hot flashes, fatigue, depression, and irritability, which when associated with other factors can alter their quality of sleep, affecting their work, personal relationships, and well-being. 1, 2 This study focuses on sleep quality in postmenopausal women. Justification is based on the fact that 40 to 60% of women report sleep disturbance during menopause, and the etiology of this impairment is probably multifactorial. 1 The Pittsburgh Sleep Quality Index (PSQI), which has been cited in more than 1700 scientific papers at PubMed database, is frequently used by the international scientific community to evaluate quality of sleep subjectively; whereas polysomnography and electroencephalography 3 are used in objective sleep quality assessment. Several studies using these methods indicate that poor sleep quality increases with age, and that insomnia is a prevalent complaint among postmenopausal women. 3, 4 A study conducted in China between July 2012 and May 2013 with 2429 women aged 40-59 years compared the scores on the PSQI between the different stages of menopausal status and showed significantly higher scores at postmenopause, revealing poorer quality of sleep. 3 The study demonstrated that marital status, family income, and regular physical exercise are also correlated with sleep quality. 3 Sleep disorders may be associated with increased prevalence of obesity and arterial hypertension, decreased health, increased mortality risk, hormonal and biochemical changes, increase in health care expenditures, and increased risk of psychological diseases, especially depression. With the increase in life expectancy in Brazil, women also spend a longer time in postmenopause, and they need to cope with the changes caused by hormonal decline for longer. 3 Although there are many studies on the theme of sleep quality in the literature, only a few of them address this period, which has become increasingly long in women's lives. Therefore, this study aims to identify the possible factors that influence the quality of sleep in this population so that interventions to promote a healthier life with fewer diseases and comorbidities can be discussed.
Objective
Verify the factors associated with poor sleep quality among postmenopausal women.
Methods
After approval by the Research Ethics Committee of the College of Medical Sciences of Santa Casa de Sao Paulo, the study was conducted with 185 postmenopausal women assisted at the various medical specialties of the Conde de Lara outpatient clinic in the Santa Casa de Sao Paulo hospital complex between September and December 2016. This observational, cross-sectional, descriptive study was conducted using the following instruments: Pittsburgh Sleep Quality Index (PSQI) to investigate quality of sleep; WHO Quality of Life-BREF (WHOQOL-BREF) to evaluate quality of life; Alcohol Use Disorders Identification Test (AUDIT) to assess alcohol consumption; anamnesis prepared by the researchers. The PSQI instrument classifies sleep as good, poor, and sleep disturbance; it is subdivided into seven domains: subjective sleep quality, sleep latency, sleep duration, sleep efficiency, daytime dysfunction, sleep fragmentation, and use of sleep aid medications during the past month. The WHOQOL-BREF instrument comprises 24 items that measure the following domains: physical health, psychological health, social relationships, and environment. Results are given in percentage for each of the domains, as well as for global quality of life, which is a mean score of all domains scaled in a positive direction -the closer the index is to 100%, the better. The AUDIT instrument is composed of 10 questions that, according to the answer, result in a score separating the following groups: Zone I, low risk consumption or abstinence; zone II, risky consumption; zone III, harmful consumption or even dependence; zone IV, dependence. In addition to the variables of interest, the questionnaire also addressed questions on socioeconomic conditions, age of menopause, natural or surgical menopause, smoking (smoker, non-smoker, or former smoker), chronic diseases, use of hormone therapy, hot flashes quantifying how many a day and a week, and intensity of alcohol intake. Data were analyzed using STATA 13 statistical software. Variables were compared by mean and standard deviation. Linear regression analysis was used to verify the possible factors associated with quality of sleep. The coefficients are considered significant when p<0.10 (90% statistical significance level).
results
Study participants were 185 women with mean age of 61.2 years (SD = 8.0) and mean age of menopause of 46.6 years (SD = 6.7). Their average family monthly income was 1.1 Brazilian minimum wages (SD = 1.5), with 91.9% of them receiving up to two minimum wages and only 1.6% receiving between 5 and 12 minimum wages. With respect to schooling, 89.7% had never been to school or had incomplete High School and 8.1% had College degrees.
Most of the study sample (57.28%) was composed of women who presented poor sleep or sleep disturbance. The results showed that 62.15% of the interviewees presented hot flashes and 38.91% were former smokers or smokers, and that these factors possibly influenced their quality of sleep negatively ( Table 1) .
Analysis of these factors shows that smoking worsens the quality of sleep (p=0.083), with 62.5% of the former smoking or smoking women presenting poor sleep or sleep disturbance. Hot flashes were also negatively correlated with poor sleep quality (p=0.00), with 71.21% of the women who reported having hot flashes also presented poor sleep or sleep disturbance. Age of menopause also interfered with sleep quality: the younger the age, the worse the sleep (p=0.05) ( Table 2) .
Discussion
Postmenopause begins one year after the final menstrual period, which occurs around the age of 50 -it is considered early if it occurs before the age of 40 and late if it occurs after the age of 52 -and causes a series of hormonal changes in women, affecting their routine. 1 These alterations occur because of ovarian failure owing to a gradual decrease of the primordial follicles over the years, which causes a decrease in progesterone and, mainly, in estradiol [l,8] . As a consequence, the pituitary hormones LH and FSH have no inhibitory stimulus, thus presenting increased blood concentration. 1, 6 Quality of sleep is one of the factors that influence the routine of these women due to these hormonal changes. Sleep disorders involve both health issues -such as lack of energy, constant headaches, stomachaches, risk of mental disorders, and 
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Factors influencing postmenopausal women's quality of sleep economic issues -such as increased hospitalization and risk of traffic accidents. 7 Therefore, understanding the factors that may be associated with sleep disturbance is essential to treat, prevent, or ameliorate this condition.
Poor quality of sleep affects 30-70% of the adult population. Among postmenopausal women, this value varies from 40 to 60%, and it is 48% in perimenopause according to the study by Kloss et al. 2, 3 In the present study, the PSQI was used to assess sleep quality, with sensitivity and specificity of 98.3 and 90.2%, respectively, according to Zhang et al. 1 Our results show that 57.28% of menopausal women presented poor sleep or sleep disturbance -values within the means for adults and climacteric, and above that for perimenopause. Considering this prevalence, the importance of this symptom is closely monitored in women during this period of life. Although it is believed that quality of sleep presents multifactorial influence, it is known that variation in the levels of gonadal hormones is one of its causes. Therefore, variation of estrogens during menopausal transition enables sleep disturbance. 8 Thus, in addition to finding results similar to those of previous researches, this study sought to evaluate other causes of this multifactorial disorder; it investigated the influence of hot flashes, smoking, and age of menopause.
Prevalence of hot flashes is approximately 41.5% during perimenopause. 9 In this study, assessment of this postmenopausal symptom revealed prevalence of 62.15%, which suggests that hot flashes are more frequent after menopause. Because most of the participants present this symptom, we investigated whether it affected sleep quality, and the results obtained showed that 71.21% of these women present poor sleep or sleep disturbance. Statistical analysis identified positive correlation between worsening of sleep quality and increased number of hot flashes per day and per week. This suggests that the number of hot flashes is one of the factors influencing sleep quality, as it has been demonstrated in a previous study. 9 Smoking is also known as a high prevalence factor for insomnia in the general population; however, few studies have been conducted on the influence of this addiction in the life of menopausal women. 10, 11 This study confirmed the negative influence of smoking on sleep quality during this period.
In addition to smoking and hot flashes, positive correlation was also found between poor sleep quality and younger age of menopause in this study. Age of menopause ranged from 25 to 68 years, considering both natural and surgical menopause. This suggests that women who have had menopause at a younger age are more likely to present poor quality of sleep compared with women who have had menopause at an older age. However, it was not possible to draw conclusions about women at late menopause (over 55 years of age) because of the small number of participants with this characteristic, which presented no statistical significance.
Limitations to this study are associated with the fact that the sample presented very similar socioeconomic profile. Therefore, it is assumed that there is a bias of the participants' social status, considering that most of them had low income and little schooling and that the interviews were conducted at a public hospital outpatient clinic.
conclusions
Quality of sleep is influenced by several factors: social, demographic, marital status, education level, alcohol consumption, smoking, age, and comorbidities, hindering assessment of only one of them. 12, 13 This study identified the following factors negatively influencing postmenopausal women's quality of sleep: smoking, number of hot flashes, and age of menopause. However, it is not possible to identify causality, because this was a cross-sectional study, not interventionist. Therefore, further studies need to be conducted on the theme in order to confirm the causality of these possible factors -given the prevalence of this disorder in women in this period of life, and to prevent, treat, or minimize this frequent complaint, promoting better quality of sleep and, consequently, better quality of life for menopausal women.
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